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This  contract  was  porposed  to  produce  monoclonal  antibody  reagents 
that  could  be  used  to  identify  individual  antigenic  variants  of 
Trypanosoma  _b.  rhodesiense  organisms.  Variant  specific  monoclonal 
antibodies  can  be  used  in  a  variety  of  studies  concerning  antigenic 
variation. 

The  first  efforts  on  the  contract  were  to  establish  a  monoclonal 
antibody  production  laboratory  and  to  establish  assay  techniques  to  be 
used  as  screening  procedures  for  the  antibodies.  This  was  accomplished 
with  the  production  of  antibodies  to  WRATat  3  and  5  and  reported  in 
the  attached  annual  report. 

The  established  techniques  were  then  applied  in  a  routine  manner 
to  produce  antibodies  to  other  antigenic  types.  A  listing  of  the 
reactivities  of  the  various  monoclonal  antibodies  and  the  variant  types 
to  which  they  react  is  shown  in  the  attached  copy  of  a  publication. 

In  addition  to  these,  antibodies  were  produced  to  WRATats  9,  10,  11, 

15,  17,  and  18. 

The  cell  lines  producing  these  antibodies  have  been  sent  to 
Klaus  Esser,  Department  of  Immunology,  WRAIR.  Duplicate  specimens  will 
be  maintained  by  Dr.  Campbell  at  the  Centers  for  Disease  Control  in 
Atlanta,  GA.  Antibodies  from  selected  lines  have  been  distributed 
for  collaborative  experiments  to  Dr.  Terry  Pearson,  University  of  Victoria, 
md  Dr.  George  Cain,  University  of  Iowa. 

The  production  of  some  of  the  monoclonal  antibodies  in  this 
contract  has  been  described  in  the  following  publication  (attached): 

Gary  H.  Campbell,  Susan  Griswold,  George  Cain,  Janis  Giorgi,  and 

Noel  L.  Warner.  Monoclonal  Antibodies  to  Antigens  of  T.  Rhodesiense. 

In  Monoclonal  Antibodies  and  T  Cell  Hybridomas,  P.  323.  , 

Eds.  G.  J.  Hammerling,  U.  Hammerling,  and  J.  F.  Kearney.  Elsevier/ 

North  Holland,  1981 
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Introduction 

Infection  of  a  host  with  African  trypanosomes  can  result  in  a  variety  of  chronic, 
immunological!)'  mediated  consequences,  including  polyclonal  stimulation,  immu¬ 
nosuppression,  and  immunopathological  lesions | '].  A  major  factor  in  the  failure  of 
the  humoral  antibody  response  to  control  the  infection  is  the  ability  of  the  organisms 
to  undergo  extensive  changes  in  their  glycoprotein  surface  antigens  resulting  in  a  new 
wave  of  parasites  which  arc  not  susceptible  to  the  previously  induced  antibody 
responses)1].  It  is  therefore  of  considerable  practical  and  basic  research  interest  to 
determine  the  mechanisms  of  such  antigenic  variation.  One  aspect  of  this  is  the  need 
to  clearly  define  the  various  internal  and  external  trypanosome  antigens  of  a  range  of 
variant  types,  and  this  can  be  best  approached  by  the  use  of  hyhridoma  technology. 

Monoclonal  antibodies  have  now  been  produced  which  react  w  ith  surface  compo¬ 
nents  of  organisms  of  different  antigenic  ty  pes,  as  well  as  to  various  internal 
structures  of  the  organisms.  The  eventual  goal  of  this  work  is  to  use  such  monoclonal 
antibodies  to  characterize  trypanosoma!  antigens  which  may  play  a  role  in  the 
immunopathology  of  disease  and  to  provide  monospecific  reagents  to  identify 
organisms  of  specific  variable  antigen  types  tVATs). 


Methods 

The  organisms  used  for  these  studies  were  derived  from  clones  of  different  antigenic 
types  ofTryptinosomo  rhotlcsicnu'  of  the  Walter  Reed  Army  Try  pano/oon  antigenic 
type  (WRATal)  serodeme.  WRATat  1-13  are  clones  produced  as  previously 
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described) ’|.  WRATats  14-  1 4  arc  clones  of  try punoxomes  derived  by  Klaus  M. 
Ksscr.  and  arc  serologically  si i si i net  from  die  original  13  WRATats.  All  clones  of 
specific  VATs  were  stored  as  stabilates  in  III '4  glycerol  at  -70' C.  Organisms  were 
passed  for  4  days  in  irradiated  (750  R)  mice  before  isolation  from  blood  on  DL52 
columns  or  before  use  as  an  inoculum  for  non-irradialed  mice. 

Immuni/.ation  of  C57BL/6J  mice  for  the  fusion  experiments  was  performed  using 
a  protocol  obtained  from  Klaus  lisser  by  infer  ting  mice  intrapcritoneally  with  10'’ 
organisms  of  a  specific  VAT.  and  giving  0.5  mg  of  the  drug  Berenil  on  day  10  to 
cure  the  infection.  Trout  2  weeks  to  4  months  later,  the  mice  were  injected  intrave¬ 
nously  w  ith  0. 1-0.3  mg  of  an  antigen  preparation  enriched  for  the  variant  specific 
antigen  |  'I . 

P3/\(r3-Ag8  BALB.c  myeloma  cells  were  maintained  in  log  phase  growth  in 
Dulbecco’s  minimal  essential  medium  (DMTiM)  with  10C  fetal  calf  scrum  (FCS), 
and  were  fused  with  immune  spleen  cells  taken  3  days  after  the  second  antigen 
injection,  using  the  hyhridoma  fusion  protocol  of  Kennett  el  al.  |  ‘|.  Briefly.  10’  X63 
cells  were  fused  with  10“  immune  splenic  lymphoid  cells  in  the  presence  of  po¬ 
lyethylene  glycol  <A/  =  1000).  Cells  were  pelleted  by  centrifugation  and  resuspen¬ 
ded  in  30  ml  DMI1M  containing  hypoxanthine  and  thymidine:  aminoptcrin  was 
added  24  h  later.  Cells  were  plated  into  approximately  500  microtiter  wells  (% 
wells- plate).  Hypoxanihine-aminoptcrin  -thy  midinc  I  MAT)  medium  was  changed  in 
the  wells  twice  a  week.  When  cell  grow  ih  was  visible  at  about  it)  days,  the  medium 
was  changed  twice  in  one  day.  Supernatants  were  tested  for  antibody  3  days  later. 
Cells  in  antibody-positive  wells  were  cloned  by  limiting  dilution  using  thymocytes 
from  BAl.B/c  mice  as  feeder  cells.  Supernatant  from  wells  containing  growing 
clones  was  again  tested  for  antibody  activity.  Antibody-producing  cells  were  then 
frozen  in  IOC  DMSO  and  stored  in  liquid  nitrogen.  Cell  lines  were  numbered 
according  to  fusion  number  (WRATal  used  for  immunization),  well  number  and 
letter  of  the  clone  well. 

Antibody  assay  of  the  supernatants  was  performed  by  an  indirect  fluorescent 
antibody  assay  using  a  mixture  of  HTC  rabbit  anti-mouse  7  S  globulins  and  anti¬ 
mouse  /r-chain  tMeloy  Laboratories)  as  the  second  step  reagent.  Antigen  slides  were 
made  as  a  thin  film  preparation  of  trypanosomes  isolated  by  DL-52  columns  from  the 
blood  of  infected  mice|'|.  Organisms  were  suspended  in  50  C  T'C'S  in  phosphate- 
buffered  saline.  Slides  were  made  from  suspensions  of  organisms  containing  a 
mixture  (75  C/25  C  )  oftwo  antigenic  types.  Supernatants  from  a  fusion  experiment 
using  (for  example)  WRATal  3  immune  cells,  were  tested  against  slides  containing 
75  C  WRA  Tal  3  and  25  C  of  another  WRATal  ty  pc.  Thus,  w hen  some  organisms 
were  positive  and  some  were  negative,  variant  antigenic  specificity  could  be  infer¬ 
red.  When  all  organisms  were  labeled,  a  non-variant  specific  type  antigen  was 
presumably  involved  -  usually  an  internal  antigen 
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Results 

The  primary  objective  of  this  work  was  to  produce  monoclonal  antibody  reagents  to  a 
variety  of  the  available  antigenic  types  of  T.  iltoili  sicnw  organisms  of  the  W'RATat 
serodeme.  To  this  end.  50  fusion  experiments  have  been  performed.  In  some  cases, 
cell  lines  producing  antibody  to  the  desired  variable  antigen  type  specificity  were 
derived  from  one  experiment.  In  other  cases,  repealed  fusions  were  required.  In 
many  cases,  several  VAT-specific  antibody-producing  cell  lines  were  derived.  The 
redundant  cell  lines  were  frozen  for  later  use.  In  most  experiments,  antibody  reacting 
against  non-variant  specific  antigens  was  detected  in  addition  to  the  variant  specific 
reactions. 

The  distribution  of  antibody  against  variant  and  non-variant  specific  antigens  in 
three  representative  fusion  experiments  is  shown  in  Table  I .  The  proportion  of 
trypanosome-reactive  cell  lines  was  extremely  variable  from  experiment  to  experi¬ 
ment. 


I'isl.  I .  Variant-specific  fluorescence  reactivity  of momvlona!  antibody  2 l<  ]4>|4M).  The  slide  contained 
a  mixture  ot  75 WKAI.it  I4aiul25*'#  WKAI.it  II  /  //joiA’wVu.w  ni<Mnisms.  Note  \c\er.il  unlalvled 
organisms  (presumed  to  be  W’RATat  1 1  tv  pel. 
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tabu;  i 


TrvpanoMHiic-spccific  reactivity  in  individual  lusinn  experiments 


Fusion  No. 
(WRATat  t\pe) 

No.  wells  *: famine' 

No.  wells  plated 

No.  wells  with  anti 

tr\panosome  antibody 

Variant-specific 

Non- variant -specific 

0  l5) 

.1.1.1/012 

If) 

6.1 

12  (1)1 

K  .1/00(1 

A 

4 

21  (Mi 

34*>#»28 

38 

■>  ■> 

so  1 2 1 

150.1X4 

3 

tabu;  2 

Specificity  of  prototype  anti*’/'. 

rhothsiinu'  Inbridoma  cell  lines 

Clone  No. 

Specificity 

50(2(10.111 ' 

WRATat  2 

7(.l(27l) 

WRATat  I 

Oi.5ii.i7y 

WKAI.il  5 

25(6)  |7C; 

WRA'I  a!  6 

4.1(7  i57Ci 

WRATat  7 

I0(S|04I. 

WRATat  X 

im:is|) 

MR-U.il  17 

40, 1.1)271 

WKAIul  1.1 

21(14)14617 

WRATat  14 

16(  16)571- 

WRATat  16 

1|(I0(2('B 

WRATat  to 

2l(l4NilOOAh 

NVS-escn  tin  ore  sconce  pattern  (panel  2B) 

2.1(2N)67I: 

NVS-central  fluorescence  C.’mielear)  (panel  21- > 

2I(I4\)50I. 

NVS-posterior  fluorescence  (panel  2D) 

42(1  ON  1.161) 

NVS-yranular  line  (panel  2F.) 

2 1(  2N )  1 401 ) 

NVS-flugcII.tr  (panel  2C) 

J  l  or  example.  50OI0.W  represents  experiment  No.  50  prepared  ae.unxt  W'RATal  2.  with  prototype 
tlone  heme  well  105  clone  B. 
h  N  relerx  to  non-varianl-spectlic  reactivity. 


proximately  75  of  (lie  organisms  fluoresced  when  tested  against  culture  superna- 
lant  2 1  ( 14)1461)  which  was  derived  from  a  fusion  using  WRATat  14  organisms  as 
immunogen.  This  supernatant  was  not  reactive  when  tested  against  any  of  the  other 
NVKATats.  and  this  variant-specific  type  behavior  was  used  to  characterize  all  the 
other  VAT  monoclonal  reagents  obtained  (Table  2). 

I  he  monoclonal  antibodies  produced  against  non-variant-specific  antigen  showed 


several  distinct  patterns  ol  immunofluorescence  as  shown  m  Fig.  2.  Panel  A  shows  a 
variant-specific  reaction  as  distinguished  by  the  non- fluorescing  heterologous  anti¬ 
genic  type.  The  same  even  fluorescence  is  seen  in  panel  B.  however  ail  the  orga¬ 
nisms  tluoresce.  indicating  non-variant-specific  reactivity.  Fluorescence  of  the  fla¬ 
gellum  is  shown  in  panel  C.  Panel  I)  shows  non-variant  specific  fluorescence  in  an 
elongated  pattern  in  the  posterior  portion  of  the  trypanosomes.  This  pattern  varied  in 
the  si/.e  of  the  elongated  area  of  fluorescence  from  organism  to  organism  and  from 
one  monoclonal  antibody  to  another.  It  was  the  most  abundant  of  the  non-variani- 
spccific  patterns  observed,  being  usually  detected  at  least  once  in  most  fusion 
experiments.  Panel  E  show  s  a  slightly  granular  pattern  of  fluorescence,  occurring  as 
a  line  opposite  the  flagellum.  Reactivity  as  shown  in  panel  F  may  be  associated  w  ith 
the  nucleus. 

Reagents  have  now  been  produced  which  allow  detection  of  specific  trypanosome 
antigenic  types  in  dried  blood  smears  containing  unknown  antigenic  types  of  orga¬ 
nisms.  Table  2  tisis  the  prototype  monoclonal  reagents  and  their  specificity  that  have 
been  produced.  To  date,  variant-specific  monoclonal  antibody  has  been  produced  to 
1 1  antigenic  types  of  the  WRATat  serodeme  of  T.  rhodcsicnsc . 


[•is!  2  Patterns  ot'  reactivity  ot  monoclonal  antibodies  against  /'.  rwHU’siensv .  The  slide  contained  a 
mixture  of  75 *«'  WRATat  14  and  25'*'  WRAT.it  II  trypanosomes.  A  shows  variant-specific  reactivity  ol 
2l<  |4)l 4f>[)  R-|;  show  dillcicnt  patterns  o|  non-variaiu-spccitic  reactivity  as  described  in  the  text  using 
prototype  reagents  listed  in  Table  2 
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Discussion 

This  work  has  demonstrated  the  ability  to  produce  monoclonal  antibodies  which 
identify  variant-specific  antigens  of  several  antigenic  types  of  T.  rhodesiense  orga¬ 
nisms.  In  addition,  the  use  of  organisms  prepared  as  a  dried  smear  in  an  indirect 
fluorescence  assay  has  allowed  the  detection  of  monoclonal  antibodies  directed 
against  various  morphological  structures  of  the  parasite. 

The  production  of  this  range  of  hvbridomas  has  been  accomplished  using  mice  that 
were  infected,  cured,  and  boosted  with  trypanosoma!  antigens  eluted  from  the 
try  panosomes.  This  circumvented  the  necessity  for  purified  variant  surface  antigens 
as  used  by  Pearson  et  al.  j .  The  production  of  monoclonals  having  several  different 
reactivity  patterns  presumably  relates  to  the  use  of  heterogeneous  antigen  prepara¬ 
tion. 

These  reagents  will  be  useful  in  a  variety  of  studies  involving  the  WRATat 
organisms.  A  prime  usage  w  ill  be  to  identify  the  VATs  present  in  a  smear  of  infected 
blood.  In  this  way  the  process  of  antigenic  variation  may  be  more  definitively 
monitored  during  chronic  infection  and  thus  help  to  uncover  the  complexities  of  the 
host-parasite  relationship. 


Acknowledgements 

This  work  was  supported  by  contract  No.  DAM D- 1 7-79-C-9 1 27  from  the  U.S. 
Army  Medical  Research  and  Development  Command. 

References 

I  Mansi  Kill.  J  M  .  I*»7K.  Cell.  Immunol.  .W.  204. 

;  Cross.  C,  A  M.,  I«>7K.  I’roe  R.  Soc  London  H  202.  55. 

3  Campbell,  (i.  II..  K.M.  lisser,  B  T  WclldcandC.L.  Diggs.  1979.  Am.  J.  Trop.  Med.  H>g.  28, 974. 

4  Kcnnetl.R  fl  .  K  A  Denis.  A  S.  Tang  and  N  R.  Klinniati,  1978.  in :  Current  7’opics  in  Microbiology 
and  Immunology,  edv  F.  Melchers.  M.  Potter  and  N.L,  Warner  ( Springer- Vcrldg.  New  York! 
Vol  SI.  p  77. 

5  Lanham.  S  M.  and  D.CI.  Godfrey.  1980.  T\p.  Parasitol.  28.  321. 

6  Pearson.  I  W.,  M.  Pindcr,  (i.I:  Koelants.  S.K.  Kar.  L  B.  Lundin,  K.S.  Mavor-Withey  and  R.S 
Hewcit.  19XM,  J.  Immunol.  Methods  34.  141. 

7  Pearson.  T.  and  T.A  Anderson,  1980,  Anal.  Biochcm.  JO I.  377. 


